Is soluble CD40 ligand a mediator of angiogenesis in patients with coronary artery disease?
In cardiovascular disease, soluble CD40 ligand (sCD40L) has been associated with an adverse prognosis. Angiogenesis has been implicated in the progression of coronary artery disease (CAD) and sCD40L has pro-angiogenic effects in vitro. Angiogenesis itself is regulated by many mediators, such as vascular endothelial growth factor (VEGF) and the angiopoietins (Ang). Ang-1 promotes vascular maturation whilst Ang-2 destabilises the blood vessel and permits vascular growth with VEGF. Hence, selective elevation of VEGF and Ang-2 suggest a state of vascular plasticity and increased angiogenesis. We hypothesised raised plasma levels of VEGF and Ang-2, but not Ang-1, and correlations with raised sCD40L levels and CAD severity/collateralisation in patients with CAD. We recruited 153 patients attending diagnostic angiography for CAD and 47 healthy controls. Patients with previous revascularisation or unequivocally normal angiograms were excluded. The coronary atheroma score (CAS) and coronary stenosis score (CSS), and the presence of collaterals, were assessed by 2 blinded observers. Plasma sCD40L, VEGF, Ang-1 and -2 levels were measured by ELISA. Plasma levels of sCD40L, VEGF and Ang-2, but not Ang-1, were higher in CAD patients compared to controls. Both plasma VEGF (r=0.526, p<0.001) and Ang-2 (r=0.429, p<0.001) were correlated with sCD40L, but not with CAS, CSS or collateralisation. On stepwise multivariate regression analysis, plasma sCD40L was an independent predictor of plasma VEGF (p=0.002), and Ang-2 (p<0.001) levels. These data suggest abnormal indices of angiogenesis in CAD, which may be associated with increased CD40-CD40L interactions in patients with CAD. Plasma sCD40L, VEGF and Ang-2 levels were not correlated to angiographic CAD/collateralisation.